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Western Wind and Solar Integration Study 

Phase 1: Can you balance the system with high

penetrations of wind and solar?
 
http://www.nrel.gov/docs/fy10osti/47434.pdf
 

Phase 2: How do high penetrations of wind and solar 
impact cycling costs and emissions? How do wind and
solar impacts compare? 

Phase 3: Can we maintain system reliability with high 
penetrations of wind and solar? What mitigation options 
can help? How do advanced features in those
technologies impact reliability and stability? 

Funded by DOE 
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Goal of WWSIS-3
 

Frequency response to large outages under a variety of 
system conditions 

Large-scale transient stability, focusing on major WECC 
interties 

Potential mitigation measures - how various active 
power controls can help 

Note related effort by Sandia to examine small signal 
stability 
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Role of the Technical Review Committee
 

Meet every ~2 months 

Oversee assumptions, methodologies, and inputs.
 
Ensure results are technically rigorous.
 
Provide linkages to related work/data as appropriate.
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Goal of today’s meeting 

Overview, context and objectives 
Discuss scope of work, focusing on GE tasks so that 

subcontract can be put into place 
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ACTIVE POWER CONTROL 
FROM WIND POWER 
NREL & EPRI JOINT PROJECT 
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Differences in Perspective 

Operators 

Wind Owner/
Operator 

Manufacturer 

Sure I desire it, 
but why would I 
ask them to 
provide the 
capability if they 
cannot provide it? 

Why would I provide 
that capability if I 
don’t have to and will 
lose money? 

Sure I can build 
this, but why 
market this 
capability if nobody 
desires it? 

Regulator 

Why create a 
market or policy for 
that capability if 
there currently is 
enough and it is 
given for free? 

Research and 
Demonstration 
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Objectives 

•  What is the technical feasibility of wind power plants 
providing APC? 

•  How does it affect the dynamic system response? 
•  How will it its provision change the steady-state 

operations? 
•  Will its provision be economic for consumers? Will it 

be economic for wind plant providers? 
•  How will it impact the loading of the turbines and 

components? Will it affect the life of the turbine? 
•  How will policies and standards affect the designs? 
•  Are there advanced  designs that can provide the 

tradeoff between structural loading and response 
performance? 
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Active Power Control from Wind Power Workshop 2011 

http://www.nrel.gov/electricity/transmission/active_power_control_workshop.html 
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Project Tasks 

Task1: Steady 
State and 
Economic 
Analysis 

Task2: 
Dynamics 
Analysis 

Task3: 
Turbine 
Controls 
Simulation 

Task4: 
Turbine Field 
Test 

Wind Plant 
Field Test 

Task5: 
Dissemination & 
Demonstration 
to key 
stakeholders 
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Task 1: Economics Steady State 
Issues with penalties in current market designs 
Developed an SCUC model which incorporates primary frequency 

response scheduling and pricing 
With market design found unit earned additional revenue when improving 

PFR capabilities. 
Scheduling and pricing for inertia and PFR for isolated systems and 

systems part of large interconnections. 
Link to the PFR reliability requirements 
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Base-case 

With wind droop (4% 
droop) 

For each penetration level, the wind generation was 
added throughout the WECC region with 30% in 
California, 40% in South/South Central and 30% in North 
West 
 
Frequency response from WECC is calculated by 
averaging frequency measurements at 10 buses across 
the interconnection 
 

Task 2: Dynamics Analysis 
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Varying wind droop 
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Task 3-4: Controls Design and Testing 

Evaluate captured power 
against theoretically available 

Mode2 AGC=0.8 Mode2 AGC=0.8 +ACE
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Look at effects of APC on 
structural loads 
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Upcoming Activities 

•  Active Power Control from Wind Power Workshop: 
Follow up workshop from January 2011 workshop in 
Boulder, CO 
•  Spring 2012, TBD 
•  APCWP 1 stakeholder group, WWSIS3 stakeholders invited 

•  Project report: Draft complete, final anticipated prior 
to workshop 

•  Numerous papers on each task completed and 
further planned 

•  Following on industry activities, BAL-003, PFR 
market designs, etc. 

•  Field test report anticipated on PFR and AGC 
regulation anticipated Fall 2013 
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Questions? 

Debra.Lew@nrel.gov (303) 384-7037 
http://www.nrel.gov/wwsis 
 
Erik.Ela@nrel.gov (303) 384-7089 
http://www.nrel.gov/electricity/transmission/

active_power.html  
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